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mmm ■ 

2' -fi^^yy; isyommfe 



[ff^l] (E 1 ) tx? I/**/ K • 7***5"; tfS/ 

Jib^yxy^—V (E2) fc&ftjsu TiSM^ (I) K£V?y;*/y 

(R-Gua) £2' -7***$/* ? Istfi/ K (dR-B) fr£>2* -7***2/ 
tfTSisy (dR-Gu a) ^t5i^Sr#tf:tS 2' 

i/y<D$mm B 

R-G u a -» R + G u a 



(5£tf», Rttytff-;*, dRJ42' -7***S/y GuaS^-X 
E 1 tt* * l/*5/*— g, E 2 & 5* # V* 2/ K • 7** * S/ y jJ? S/ 

[W*3C2] x-9 U#S/ K • 7***^y 3tf*/;vh^>x:7;i:^-if£:LT 



u*j/Kfctt2' —5***5/ try $ 5»s* i/^-s/ K&«M , r«, m&m 1 SB 

HMtR4] ^^^i/^f-f (El) t/tf*/ K • 7***2/ y sft*/ 

(E 2) t§:#SU TfBM^ (II) iz&VtfyjZ/ 
>5' (GMP) (P-R-Gu a) H 2' -7***^ 5? * 1/*$/ 

K (dR-B) ^£>2' -t***$/^7 7 S/> (dR-Gu a) § d £ 



E 1 



Gua + dR-B -» dR-Gua + B 



E 2 



(I) 



2# U*£/ F • 7***S/y 3if2/;i/ h^>X7a:^-if I I % 2' -7***^/*^ 



[*2] 
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P-R-Gu a 



R + G u a 



i 



Gua + dR-B 



dR-Gua + B 



E 2 



(I I) 



(5£tf», P-RKU.jK-XU >Bft, dR&2* -5***2/ U^-*, Guati 

*2/V #S/;H-9>X7oi^-:if Sr^-r. ) 

C»*3®5] 5i* i/^-j/ k • f^S/'j3i?^b5>X7x7-€i:bt 
s* l/*$/K • 7 ! *^'J*^h5^7x9-f I I, 5** l/*2/#-i?£ 
UT-f/S':/ft5t*l'*$/#-'£, 2' -5***2/5** ^S/KtbT2' -7= 
**2/fc?y $py*9 l/*2/ Kfc«M*<&, »#^4SS«©*«6. 

[»*«6] 2' -5***2/5** l/^Fi:ltf5S;>%ttMtS t ft 
4 

[0 0 0 1] 

#3t9!&, s* i/*2/ K • 5***2/V h^yxy^^—ez.*? i/*2/ 

x-vt&wm &v?vym Lfc2' -5***2/*y; s/>©«3St»icwt* 

[0 0 0 2] 

[i£3fc©&fl5] 

2' -5***2/** l/*2/ KSItt, T>^iz>Xg^,a (2' -5***2/5?* 
l/*^K©*U :Jv-fc£) &*«>fc'r*a*C!)B5*ft©*»3as^K:*Mftfli'& 

[0 0 0 3] 

3*i£>tf)2' -5***2/5?* I/* 2/ FJRI4, tt^l$lC-&/&*Sj&\ 
& if (D D N A £ @§lfii£-#?* S r £ K J: »J M$§ $ tl T V \ fc 

3t3*h*«lS<, *fcDNA^j|itlMt§4i©2' -5***2/5**1/* 
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fro 

[0 0 0 4] 
[0 0 0 5] 

2' -5***5/51* l/*f Kfe-&/*LJ:3 fc-TS*)©^**. 
[0 0 0 6] 

b*»L*^e>, 4S0D2' -7 s ***/* * U*S/ F<Z)tpT% 
[0 0 0 7] 

(1) ; 2' — 5***2/*!; 2?>**VMi^$s; 

:/fc*7 bT 2' -5***S/*T>> */y*&f&'t2> 
-Mm 1 - 1 3 7 2 9 0) 

bfrb&#£>, rcWi^l*. lg/L (3. 6mM)gI®2' -f 1 ***/ 
^7^>bfrliN&t-£r£;^£&V^ £lb&C, ^7-><Z>fS U t ^ T 7 5/ > 

tt-£Vvgv*6. 3~7. 3g/L (2 2. 8~26. 4mM) glt^S. 

' try j */y%frmmmh&vti\£tebte^£^?mm&&&&o v 

*>u yysi/yt.2' -T**i/?y j tsyiz^&w&wz&m— ^ 

*>e>, tfysi/yt.2' -5***2/*7>> i/xom&m «fc u 2' ~5***2/*t 

3 ffi§E# 2003-3004137 



^ ^#2 0 0 1 -3 9 9 4 5 5 ^ 

[0 0 0 8] 

(2) #&2 ; tel&illibt, 2' -5^^>?U^>&<g>V%&^^ 
> i: ^7 5 ; ^ 'J > S:Sfil b t ^7 ^ ; > 2 ' -T^3f>> 

^'X^rv ??y j i/y^mt^m mm^i 1-137289. 

»» 

US619755 2) 
[0 0 0 9] 

^7 i/jj-j, KJftXJftU ^--t?,5J&tej;.g> 2' -rt^5/^7;S/> 

&2' -f^-^i/^7; ^>i^MiittS£v^:£?S 

1 1-4 6 7 9 0, US6017736) 
Z(D^miZ^i) 12~1 5mMSIOD2' -"r**istfT J i/y ^-5 

[0 0 10] 

(4) ; 2* -f^^S/U^-X 1 -y >^£^r->£^£U * # 

^^-i/K7}^^7^^U9~^$:^i!^(^i:Lfc2 , -ft^S/^7;i/> 

0 0 1 -2 6 5 9 9, WO 0 0/7 0 0 7 4) 
l^l^D^tt, 2' -^t^U^-Xl -U >©A#^fflil^fey, XK 

[0011] 

(5) ; 2' -^^ri/U^-X 1 -U >^iiyu^-^i^~;u^r~>$: 
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9k 200 1- 39945 5 W 

-?***S>fy) */y (#i2 0 0 1 -2 6 9 1 

9 2, EP 1 1 3 8 7 7 5) 

o 

[0 0 12] 

y ^y->£^ *?>&&vm*2' pyzm&t. 

T->(OM^'&<Z>&&>> 2~3mMBu^<D2' -tt^i/lfTS */><D&i&?%> 
r^T't^ofe (#gi!2 0 0 1-4 60 9 7). 
[0 0 13] 

[0 0 14] 

mm zmm-t z £ & <^a] 

[0 0 1 5] 

^^>&svMi2' -^s/^yyv&aitiiu **i/:r>>F • 
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7; S/^&sv^sgmp i^;t^#-i£^y~>i: y sv^iyjff 

> 51 # U;fr$/F • SM^S/yaK-* h^>;*:7:n^-1f©S^£te& y *.&V^ 
[0 0 16] 

^>**y/^>CDig5i8acteU (1.) 2# l/*S/#-Htti* ^m^M<DifTJ */ 
^feSV^GMP^^UfcilbTtK fatf>i^gl*&<^yy ^>&£V^iGM 
P%^#bt8W-*Cl4:, (2) ^7; ^>^SV>SGMP 

tfy- y t y ^ & § v\ « y #r- x 5 - y >»jc^»-r £ ffiK * v 1/ F • 
F&&v^iy /K*^ i^^- F<£>#lc#MU 2' —rtf^ Kictt 

tfftmznzz.t.tete^z.t.. (4) 2' try j s/>©#«»5S©i* 

^>fe^V^^GMP^^^ b^e/^-^T^lC^^it^ri: 

«*©ftfj&&;£u 2' >ry j py*isw&'V'&&.*smteM%i®j3&i 

[0 0 17] 

bfc^ot, 3* l/tfS/^—t? (El) U^-i/ F • 5 s * * 2/ 

yjtf^h^x^cc^-if (E2) fc&#jgu Tfiig/SjS: (D jc±yyr 

(R-Gua) £2' 9 Vitl/ F ( d R — B ) ^2* ~5* 

**V7Y J Vy (dR-Gua) £§gStirs ^ 4: « 2 ' -^^^ 

^ 7 7 >(Z)8SBt& k m-t 3 % © Tf & § - 
[0 0 18] 
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[5*3] 

R-Gu a -» R + Gu a 
El 1 

Gua + dR-B -* dR-Gua + B 

E 2 

(I) 

[0 0 19] 

(E 2) fc&tt«U TS3HJ« (I I) KJzV try S is 
>5 > (GMP) (P-R-Gua) il2* --x^^r * I/* J/ 

F (dR-B) jb>£>2' -f^S/^T;i/> (dR-Gua) -£1831"** * w i: 

[0 0 2 0] 

P-R-Gua -* R + Gua 
El I 

Gua + dR-B -» dR-Gua + B 

E 2 

(II) 

[0 0 2 1] 

[2§f£<Z>HI&<Z>7£J®] 

±B* (I) (ID IC^i-HiSlCJ:^ 2' -W*** 
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1i<7)M&&t>1k1fi J £n : eft,ft&X'&&o 
[0 0 2 2] 

#£*ifr&&J&CSIIS^*£fc#T?£S (Methods in Enzymo logy, Vol. LI. 446(1 
978), J. Am. Chem. Soc., 79, 630-633(1957), J. Biol. Chem. , 276, 884-894 
(2001), Bull. Agric. Chem. Soc. Japan, 23, 281-288 (1959) ^#$0 „ 
[0 0 2 3] 

if) , TJhn-jbM. mmmm, mmmtvxte. m^**. 

[0 0 2 4] 



2 003-3004137 



0#2OOl-3 9 9 4 5 5 W 

mfo&m* mmfrrn. mm$-n> mw. imm&z) KZv-c&mzfrfcmi* 

[0 0 2 5] 

mmm^m^mm^nx^^mm^mmx. $.t~izMmm&&t>-&xn*>nz>m 

[0 0 2 6] 

*tfcDNA»r#&»V*, ^©J|fliJ|^.DNA#asTfgWi:i-S»IIIS:ll§5|-rSCl 
tL%nIMT*2bZ> (Science, 277, (5331), 1453-1474, (1997) & £f#flB) . "T*? 

Sfi?ffl^n-^>^, ^n-^fcbfcDNAWtffcJBv^fcatfR***-- 

^^%^©^tcM > rs^##tc^oT»jf^i©^T*fey. tmo 

lecular Cloningj (Maniatis ?>gi,Cold Spring Harbor Laboratories, Cold S 
pring Harbor, New York(1982)) lC|B«(D^}C#o Xfto Z H #T?^£ 0 
[0 0 2 7] 

— y!f£$&3%teffll>TliZJCM (Biosci. Biotechnol. Biochem. ,64, 2234 
-2245 (2000)) tCfB^StlTfey, * l/^S/^-'tf*^©^ H 

- — ^^^^tCSfLT**^ (J. Biol. Chem. , 276, 884-894 (2001)) &CfB 

[0 0 2 8] 
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[0 0 2 9] 

2' >>>0)^M^ti. lOmMW, ^KIi2 0mM 

f&7K*^i««?k (pH3~i o) Kmrn^r^trnm^. o. 001^-7 

h/mlJgUi, ^*b<iiO. 0 Uiy h/ml J^Ji©^^ l/:fr*/$r-1? 

# K • -rtf^S/y 3tf^;V £^ffiU 1 OXDJ^Ji, 

b < it 3 0TC^±, 7 0 °Cfi*T, b < 6 5 iCJ^T©^^^, 1 0 #~ 

[0 0 3 0] 
[0 0 3 1] 

2' -^^>>^r^i/>^©*^#«, /i^m^icT^t- mi: 

#T*§> fe^l^.^ (1) 5! ? l/ti/ F • ft 5/ 'J ^ h 7 >^ 7 17 -if 
, #*b<&5^JgU:fC^bfc»K (2) 2' 

[0 0 3 2] 
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^#2 0 0 1 -3 9 9 4 5 5 ^ 



m^nx^^-mm^mmmm^mmx. ^^^tmmm^^xm^^t 

[0 0 3 3] 

5 v*fci:GMPS:gR£bT 2' -.^=¥i/^T 7 i/> fcaMBKrK:^/*'*-* r 

bfe^oT, 2| S :#SW^^M«)T^M^o^?«^^2 , -7^T3f S/^T / S/ 
[0 0 3 4] 

*«S«tCfeW*DNA©Wa8, WK»5RJC«fe*«JBf, T4DNAU:#- 
i£{CJ:5DNAjgM> Mtffc:*J»a<BJg««gMS»<£T TMolecular Cloningj 

[0 0 3 5] 

<5H?u*is K-f ^^f ^ y 5 > x 7 x 7 - f ©?£tt<z)M> 

5mM©f > hisy*^*?* 2 OmMfflMO PS-N aOHiiil 

( P H6. 0) |CM*A«:ftT*.T4 OniO&MU SfSiMFTfk 1 #IRIsK8M- 

1 1 ffifE# 2003-3004137 
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S3 fcicty Bm*&?£2-&fco 2* -5M-*$/5/^$>>«D£jfc«W3**#* 

07 W?7<{ -&CJ: 'JglU 4 O'C-e Israel /imo 1 e©2' — y^df 

5mM ^7^»=&b<ttGMP&ttf2 0mM'MOPS-NaOHiiiI ( 
pH6. 5) KBmm&ZM7L> 3 7TCT'|gaU MlS^T^*©0. IN 

nvh^^^^-tCj: y^Ib, 3 1 /imo 1 effl^7->5;4 

[0 0 3 6] 

H»Ji 

( 1) * ? F • -r^^U h^>*7;n9-i£- I I 0>M§g 

(Biosci. Biotechnol. Biochem. , 64, 2243-2245(2000)) #>^&{C$£o 
T> IL^aLactobacillus helveticus ATCC 8 0 1 8$;©*? K • 

^pr^^U7i<>>;VN9>^7ai^-ifit^ (ndtB) (Dt?U-->yh. 38 
3|^7^^FpTr c-T2F4§:^ibfe 0 

^"^X^ FpTr c-T2F4^fmiiJMl O 9 £ 2 x T YigifilC 
llbfc. 3 7°C2^r^#^ mmmo. lmM&C&£J:e>&Cl ptgm 
lT5H^iL&0^2 5*CICT 1 6«#Und t B itte^ Sr**^ 
Sit fe„ mfoifrMfc£VmfcLf=.mft*ffiW%MmWL (10mM Tr i s-H 
CI (pH8. 0) , ImM EDTA) {dJl?SU M^ffiMW. jt^yftftlC <fc 

vmmmm&m (Rm>&3 e. is unit s / m g-^^i) m 

^ 7 >T <Z>iH^C «fc y »#*M8 U (ifctS'Bi 3 6.69 units/m 

g-#>A*St) £i«bfc 0 

[0 0 3 7] 
(2) *^«**l/#2/#-iftf>iI§g 

(2-1) l/:t*/#-1?y a a Fl^©^n-->^ 
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^iiJMl 0 5 4* (ATCC4 7 0 1 6) 0»DNA^IhH|ffl^ 
ft (Biochim. Biophys. Acta., 72, 619 (1963)) T*l«bfc 0 IffiDNASf 

PCRiC J: »J^»«5t ? l/**/4f—tf (yaaF) (J. Biol. Chem. 

, 276, 884-894 (2001)) «:*!MBbfc. 
[0 0 3 8] 

^ 9>f ^_ ( A ) :" 5' -CTGAATTCGAAAGAGCTGCGTGTCGATATTC-3' 
^ ^ v ( B ) . 5 ' -GACTGGAGAATTTGCATAGACCGTTTTCAGAGTA-3' 

[0 0 3 9] 

PCRJCJc&ya aFHt-g^Jfffitt, ^H OO/il* (5 0mM ftflS 
tfiJtfA, lOmM h^Ii(pH8. 3), 1. 5 mM 
A, 0. 001% if^^>, f>^^-bDNA0. lmg, ^7>f7-DN 
A (A) (B)#^0. 2mM, Amp 1 iTa q- DNA)K'J^7-^ 2. 
5a-yf) SPerkin-ELmer Cetus Instrument 
#m D N A Thermal Cycler^VM, «t (9 4TI, 1 7> 
) , 7~-U>^ (5 7°C. 1. 5t» , #U;*9>f1?-S/sS/ (7 3# 

[0 0 4 0] 

SJSI^x;^/^nn^i/A (1:1) b 

fcDNA^jtm (Molecular Cloning, ffrM) ©^CftoTT^n-^^* 
fttt*K:J:»J£»ttU 1. 2kbffiSODNAi/tft»»Ufe. tDNA&W 
P^E c oRI&tfP s t IT?-9JWtU «15<'«9R**E c oRIXtfP s t I 
TflBfllbfe^^^^ FpTrc99A (Pharmacia Biotech. 
*±AUA#) i:T4DNAU^-€?:Mv^Mbfe. atfijRjSttfcMv^:** 

^ FpTrc-yaaF5:fibfc. 

pTrc-yaaFte> pTrc99 A(D t r c^O^-^-T^E c o R 

i — p s 1 1 wmmmzjzmwo y a a FfcaHMa^fc-M-r * EcoRI_p 
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s t I DNAWtfjtMfASftfcfc©*?**. 
[0 0 4 1] 

(2-2) ^Hi5J^^>^ (YaaF) ®li 
>f^X^ FpTrc-ya aFWmilJMl 0 911:, 10 0^1 

ymg^ry^t/vy^mt 52xYT^ii o omiMMU 3 

he>^*bfeo i#a^4x i o 8 M/miicMufe^T% ***jc«i»«a 

0. 2mMlCfcSJ:3K:l PTG»U 3 £> IC 3 7 *CT* 8 H»N£& 3 
[0 0 4 2] 

#*UI*Tlk (9, OOOxg, 10^) tc«fc y«fls&IBJRU 10 

mlCiiii (2 0mM iith'JfA (pH6. 0), 1 mM MgCl 2 

) icssit. ®w«&mfc«fcy»#&«*5^ s&k:»i&^« (2 0, 0 0 0 

xg, 10^) C*ytt#»a&»*bfe- fce>ftfcfcffl»»ffi#«:lniM .« 
ft7^*^Amt5 2 0mM imth'J9A (PH6. 0) 1119^ 
, 2E©58#fS:fJv>, a«f^a-^*yiaiRbfe«t«:*^« (2 0, OOOx 

g , io^) t§rtt'«:ltsis?*tfe. #&nfe±IB^DEAE-ba 

6 5 0 Sfgl^'7^ (5 0ml ; ($0 KllRSSPS^ 
T?*!ft*tttt&!8fBb;fcfft, 2 0 0 mM &{bir h V tf U^M^ ^WB-Wfo* 

[0 0 4 3] 

«, MonoQ^A (1ml ;_W^A-77^J/7) iC^lF^-frfeo * 

•rsif^&iajRbfeife, n«««i LT»3a«fb, #*>*ifcs* i/**/#-i£isf£ 

[0 0 4 4] 

(3) ^^;/&mv^£:2 , - 5^=^ 2/ ^7 J V y<D&0, 
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^$2 0 0 1 -3 9 9 4 5 5 W 

7 OmM 3 5mM ^T;j/>^tf2 OmM IMHMffllK (p 

H6. 0) ICS* 1^$/ h* ' f*^>'J^i/;H5^7x5-f - I I 0. 
3 On.ny h/ml, 2? \fit%/9—t 0. 0 6a^y b/ml t&SJc^K: 
ff**B&ttft!U 4 2T3T?««ibfc#&3 2imgOS2-£fc. ^©MIH, 3 1 

omM© 2* >m isyammtfvmzn* ?y; fyimmzfr 

[0 0 4 5] 

(1) >f 7 i/^M*? U*i/#~-1i<Dm$& 

JtWl (Bull. Agric. Chem. Soc. Japan, 23, 281-288(1959)) <2>#&&C$£oT 

(2) ^5 ^>£ffiV>£2' >TT J S/y<D&J& 

2 5mM 2 5mM GMP^2 0 mM MOPS-NaOH 

Wtffiffi. (pH6. 5) \zy.V UsTS/K ' v***S'V&$'n'h9>X'7*?—&- 
II 0. 3 h/ml, j J i/yn*W7ti/#— t? 0. 15n.ny 

its^-^' -mi/^r; $/> sabres s. 

[0 0 4 6] 
[BB#|i*] 

SEQUENCE LISTING 



<110> YAMASA CORPORATION 

<120> Process for the preparation of 2' -deoxyguanosine 

<130> YP2001-018 

<140> 



1 5 
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<141> 
<160> 2 

<170> Patentln Ver. 2.1 

<2"10> 1 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



<220> 31 

<223> primer for amplification of yaaF gene 
<400> 1 

ctgaattcga aagagctgcg tgtcgatatt c 



<210> 2 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 34 

<223> primer for amplification of yaaF gene 
<400> 2 

gactgcagaa tttgcataga ccgttttcag agta 34 

1 6 miE# 2003-30041 37 
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mm] 



mm] 



#MU T»EliS*K:J:»;^r^2/> (R-Gua) toZWltfT J S/> 5' - 
(GMP), (P-R-Gua) £2* -^^^^ 9 X/^V K (dR 
-B) 2)^2' -ft^J/^7;^> (dR-Gua) fciSBtl-S^lcBS-f S 



R-Gua P - R - G u a 



Gu a + R3U£P-R 



Gu a + dR-B-» dR-Gua + B 



E 2 



1 
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. • 

#££^_tjfc 0 0 9 4 

ffsjfcB ^14^ IB 4 0 

[HffiHl ^13^12^280 
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1. ^OS¥J?B 

ft m 
ft « 



m s a js m m m 



(0 0 0 0 0 6 7 7 0) 
1990^ 8J5 6 0 

^mmm^wm&vs 2 t a 1 0 #3$© 1 
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